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����� L�~�K]gRPRKvH_gyc KvZ g Q�� HJKvP Q<I�p&Z�H_cuY�� fRW�P�� H��vK gyKtc��OKvPRH_gyW�PRK�Y[Z fRW�P�� H��tK

|rKtsrKtgyH_gyYaQrZ H_gRcuQJf���~�KtPRK gyPyH_Z�f�� KtP��^j���l�L�� c Q&I�Kv`af��vHJZ xOKwW�f KvI gyQ �v`[HJfRf Y�� p H��!��P Q H��h~�Ktf

Y[Z gRQug"S�Q x�PRQ H_I"� H_gRKvsrQJPRY[KtfvM.L�~�K$#�P f g%� H_gRKvsrQrP(p&�tQrZ ghHJYaZ�f c Q&I�Kv`af+W�gRY[`aY('vYaZ�s PRKtcuQ_gyK f KvZ�f Y[Z�s

� m+j!��Qrx�f KvP |_H_gRY[QrZ�f Q���f W�P�� H)�vK PRHJI�YaQrcuK gyP Y(��gyKtc��OKvPRH_gyW�PRK gRQwKtf gyYacwHzgyK HJKvP Q<I�p&Z�H_cuY��9f W�P�� H)�vK

gyKtc��OKvPRH_gyW�PRK HJZ�I fRQr`�|rK gy~�K gRKvP PRKvf(gyP YbHJ`�KtZ�KvP sJp x�HJ`[HJZ!�tKJM L�~�K fRK*�tQrZ�I+� H_gRKvsrQrP(p,�vQJZ�gyHJY[Z�f

�vQJc x�Y[Z�KvI S�H_gyKtP*HJZ�I KvZ�KvPRs_p x�HJ`[HJZ!�tK�� G.-�{/��H)�!��PRQrH��h~�Kvf�gR~�H_g*f Y[c W�`aghH_Z�KvQrW�fR`ap]f Qr`a|JK$� QrP

fRW�P�� H��tK gRKvc0�nKtPyH_gRW�PRK HJZ�I KvZ�KvPRs_p,1�W32<Kvf x�HJfRKtIDQrZ Qrx�f KvP(|JHzgyY[QJZ�f%Q���YaZ!�vQrc Y[Z�s PyHJI�YbH_gRY[QrZ�U

��P K*�vY���YagyH_gyYaQrZ�U�H_Z�I c Y(�tPRQ)4�cuK gyKtQrPRQr`aQrsrY�� HJ`�|_HJPRY[HJx�`aKvfvM6L/QwI�H_gRKJU
� KtS f gyW�I�Y[Ktf+~�H |JK5� Q6�vW�f KvI QrZ

�vP QrfRf748�tQrc���HJPRYaZ�s c Q<I�Kv`9��PRKtI�Y(� gyYaQrZ�f:� PRQrc�KvH��h~�� H_gRKvsrQJP prM�\	HJZ�I fRW�P�� H��vK HJZ�I P Kvc QJgyK.fRKtZ�fRYaZ�s

I�H_gyH fRKtgRf5�tQr`[`aK*� gyKvI I�W�PRY[Z�s]gR~�K ��;<;�� j<QJY[`�} QJY[f gRW�PRK l�gRcuQrf���~�KtPRKwN�QrW!��`aY[Z�s=->23�nKtPRYacuKtZ�g

�^j�} l.N?-A@B�C��P QT|<YaI�K H_ZFQ<�!�OQrP(gyW�Z�Y�g"p gyQuKt|_HJ`[W�H_gyK HJZ�I Y[Z gyKtP��vQJc���H_PRK9f���H_gRYbHJ`a`apwI�Y[f(gyPRYax�W�gRKvI

fRW�P�� H��tKuKtZ�KvP sJp x�HJ`[HJZ!�vK c Q&I�Kv`afvMED"Z gyKvP��vQrc0��HJP Y[f QrZ PRKvf W�`agRfB��PRKtfRKvZ gRKvI ~�KtPRKF� Q3�tW�f%QrZ gy~�K

HJx�Ya`[Y�g"p Q)��H G.-�{G4(j���l�L H��!��P Q H��h~H� gy~�K L�I*d�c Q<I�Kt`J4�x�HJfRKtI \/H_Z�I l�gyc Qrf���~�KvPRK L/PyHJZ�f�� KvP

j3�h~�KtcuKF4+L�I*d6\
l�L.j!�%HJZ�I H]m j�4�j6��l�L H��!��PRQ H��h~K� gR~�K L�S�Q)4�j<QrW�P��vKL-�Z�KvPRs_p {�HJ`bH_Z!�vKM4

L.jN-�{O4�c Q<I�Kt`P��gRQ H����vW�PRH_gyKt`apE��P KvI�Y��tgQ��H_gRgRKvP Z�f�Q)�3gyW�PRx�W�`aKvZ g�KvZ�KtPRsJpE1�W32<Ktf�Qrx�f KvP |JKvI I�W�PRY[Z�s

j�} l.N?-A@ M	k�W�PRYaZ�sugR~�K KR23�OKvP Y[c KvZ g UnL�I%d�\
l�L.j HJZ�I L.jN-�{ `[H_gyKtZ�g ~�K HzgS1�W32"��PRKtI�Y(� gyY[QJZ�f

cuH_gT�h~U1�W32 gyQTS�KvP QJx�fRKtP |_H_gyYaQrZ�f9SqYagy~DH P Q<QJg�4"c K HJZ64"fRX�W�H_PRK � m+} j!�%H��*�tW�PyH)�tp Q��WV�X�HJZ�I

V<Y G2c�Z6[vU	PRKtf��OK*�tgRYa|JKv`apJM L.jN-�{\��PRKvI�Y(�tgRY[QrZ�f*Q��?] H_PRK fRYasrZ�YJ#
� HJZ gR`ap cuQrP K H��*�tW�PyHzgyK SqYagR~

HJZ m }Fj H����vW�PRH��tp Q�� �<� G2c Z6[ |rKvP fRW�f5^�V G2c Z6[ � QrP%L�I*d6\
l�L.jnM_D"Z gyKtP��vQJc���H_PRY[f QrZ Q��

1�W32&��P KvI�Y��tgyYaQrZ�f%� P Qrc?K H��h~ c Q<I�Kv`/fRW�srsJKvf gRf�gy~�Hzg�c Q<I�Kt`[YaZ�suKtPRP QrPRf%� QJP K H)�h~ H)�!��PRQrH��h~ HJPRK

fRW3`��tY[KtZ�gR`ap�YaZ�I�K*�OKvZ�I�KvZ g.gy~�H_g.Q<�N�nQrP(gyW�Z�YagyYaKvf�Ka2�Yaf g�� QrPqY[c0��PRQT|&Y[Z�s gy~�K��nKtP�� QrP cwH_Z!�vK%Q���xnQ_gy~

c Q<I�Kt`[f�|&YbH I�H_gyHuH_fRfRYacuYa`bH_gRY[QrZwHJZ�I cuQ&I�Kv`b� HJ`aY[x�PRH_gyYaQrZ gyK��h~�Z�Y[X�W�Ktf+gR~�H_g.Y[Z gyKtsrPyHzgyK9m j�4(j6��l�L
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HJZ�I�G.-�{G4(j���l�L KvZ�KtPRsJp�1�W62=��PRKtI�Y(� gyYaQrZ�fvM
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G2YagR~�Y[Z�gy~�K5��H_f g�f Kt|JKvPyH_`�I�K�� HJI�KvfvU3Hu`[HJPRsrK%Z�W�c xOKvP+Q�� `[HJZ�I]fRW�P�� H��vK cuQ&I�Kt`[fq~�H |rK xnKtKvZ

I�K |rKv`aQ<�OKvIugRQ5��PRKvI�Y(�tg�gR~�KC��HJP gRYagyYaQrZ�YaZ�s�Q��nfRW�P�� H��vK.Z�K g�PRHJI�YbHzgyY[QJZ xnK g"S�KtKvZ f KvZ�f Y[x�`aK+H_Z�Iu`[H_gyKtZ g

~�KvH_gyYaZ�s�M6L�~�Kvf K H��!��P Q H��h~�Ktf H_PRKB� PRKvX�W�KtZ gy`ap�`aW�c0�nKtI]gRQrsrKtgR~�KvPqW�Z�I�KvPqgy~�K9x�P Q HJI � H_gRKvsrQrP(p�Q��

fRW�P�� H��tK9|JKvsrK ghH_gRY[QrZ]H_gRcuQrf���~�KtPRK%gyPyH_Z�f�� KtP$� j6��l�L���f��h~�Kvc KvftMqj<W!�h~ x�PRQrHJI gyKvP cuYaZ�Qr`aQrsJpuxnKt`[Y[Ktf

H%Z&W�c xnKtP�Q)���JK p f gyP W!�tgRW�PyH_`OI�Y��nKvPRKtZ!�vKtf�xOKtg"S�KvKtZ H��!��P Q H��h~�KtfvM6V�QrP�KR2�HJc0��`aKJU gy~�K��vQJZ�gRPyHJf(gyYaZ�s

gyP K H_gRcuKtZ g*Q���fRW�P�� H��tK gyKvc0�OKvPyHzgyW�P K Y[Z j���l�L cuQ&I�Kt`[f�� HJZ xOK W�fRKtI gyQ f K*��HJPRH_gyK gR~�Kvc8Y[Z gRQ

x�P Q HJI g"S�Q�� H_gRKvsrQJPRY[KtfvM

L�~�KG#�PRf(g>�vH_gyKtsrQrP pB�tQrZ ghHJYaZ�f�j6��l�L cuQ&I�Kv`af
W�gyYa`[Y�'vY[Z�s�PRKtcuQJgRKv`�p�4�fRKtZ�fRKtI=� m+j!��Qrx�f KvP |_H_gRY[QrZ�f

Q���fRW�P�� H��vK PyHJI�YaQrc KtgyP Y(��gRKvc0�nKtPyH_gRW�PRK����
	���gRQ���H_P gyY�gyYaQrZ�Qrx�fRKtP |_H_gRY[QrZ�f.Q���Z�Ktg PyHJI�Y[H_gyYaQrZU����
 �

Y[Z gRQ%|_HJP Y[QrW�fA1�W320�vQJc��OQrZ�KtZ�gRfvM�G2Y�gy~uHS� KtS�Ka2N�tK*��gRY[QrZ�fS� fRKvK.KJM s�M�N�H_f gyKt`[`aY�Ktg�HJ` MaU ������� � UrgR~�Kvf K

H��!��PRQ H��h~�Kvf*HJP K I�Y[HJsrZ�QJf gyY��%Y[ZFZ�H_gyW�P K HJZ�IFI�QwZ�Q_g gyKtc��OQrPRHJ`[`�p Y[Z gRKvsrPRH_gyK HJZ p f W�P�� H)�vK f(ghH_gRK

Y[Z3� QrPRcuH_gyYaQrZ�M_D"Z�f gRK HJI3U�KvZ�KtPRsJp�1�W62���P KvI�Y��tgyYaQrZ�fqHJP K*cwH_I�KS� QrP�YaZ�f gyHJZ ghHJZ�KtQrW�f�gyYacuKtf�H_g�Sq~�Y(�h~

PRKtcuQ_gyK*Qrx�f KvP(|JHzgyY[QJZ�fqQ����
	�HJP K H |_HJYa`bHJx�`aKJM�m j�4�j6��l�L cuQ&I�Kt`[f�HJP K*g"p3��Y(� H_`[`apuPRW�ZFH_g.srP Y[I�fRY�'vKtf

�vQJPRPRKtf��OQrZ�I�YaZ�swgRQwgy~�K f���H_gRYbHJ`	P KvfRQJ`[W�gRY[QrZ Q���gy~�K PRKvc QJgRKv`ap�4�fRKvZ�fRKvI��
	qcuKvHJfRW�P Kvc KvZ gyftM�L�~�Yaf

PyH_Z�srKvfC� PRQrc?xOKtg"S�KvKvZ �	; 48Y ; c � QrP+~�Y[sr~64"PRKtfRQr`aW�gyYaQrZ HJY[P xnQrP Z�K QJx�fRKtP |_H_gyYaQrZ�fM� V�PRKtZ!�h~ Ktg%H_`^M�U

��;<; Y���gRQ�����c � QrP�Q<�OKvPyHzgyY[QJZ�HJ`nH��!��P Q H��h~�Ktf�x�HJfRKtI�QrZ srKtQrf gyH_gyYaQrZ�HJP(pufRH_gyKt`[`aYagyK.c K HJf W�PRKtcuKtZ�gRf

�^}]K*�vY��zHJ`[f��&Y�K g�HJ`^M�U ������� � M�-A2�HJc0��`aKvf�Q��3m j�4�j6��l�L0cuQ&I�Kt`[f YaZ!�v`aW�I�KJ�/gy~�KqL�S�Q)4(j&QrW�P��tK%-�Z�KtPRsJp

{�HJ`[HJZ!�tK=� L.jN-�{/� c Q&I�Kv` ���.QrPRcuHJZ K g9HJ`^M�U ������� � UOgy~�K j&W�P�� H��tKF-�Z�KvP sJp {�H_`bHJZ!�tK�� jN-�{�l�\_�

c Q<I�Kt`G� {�H_f gyY[HrHJZ�f fRKtZFKtg+HJ` MaU ����� ���1U�HJZ�I�gy~�K j<W�P�� H��vK5-�Z�KvP sJp {�HJ`bH_Z!�vK j&p&f gRKvc �^j3-6{�j!�5� j<W

Ktg+HJ` MaU ��;<;�� � M
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L�~�KufRK*�tQrZ�I x�P Q HJI j6��l�L�c Q&I�Kv` �vH_gyKtsrQrP pU�tQrZ�fRYaf gRf Q�� �vQrW!��`[KvI S�H_gRKvP HJZ�I KtZ�KvP sJp

x�HJ`[HJZ!�tK�� G.-6{?�.H��N��PRQ H)�h~�KvfC�vQrZ ghH_Y[Z�YaZ�s���PRQrsrZ�Qrf gRY(�9KvX�W�H_gRY[QrZ�fW� QrP�gy~�K gyKtc��OQrPRHJ`
Kt|JQr`[W�gRY[QrZ

Q��qf QrY[`�c QrY[f(gyW�P KwHJZ�IDgy~�KtPRcuHJ`6f ghHzgyKvf x�HJfRKtI QrZ Qrx�fRKvP(|rKtI PRHJY[Z3� HJ`[` U/c Y(�tPRQ)4�cuK gyKtQrPRQr`aQrsJpJU

HJZ�I PyHJI�YbH_gRYa|rKF� QrP��vYaZ�srfvMLD"Z gy~�Y[fB� PyHJc KtS�QrP ��U�fRW�P�� H��vK gyKtc��OKvPRH_gyW�P KuYaf H=��P KvI�Y��tgyKtI f gyH_gyK

HJZ�I Z�QJg%HL� QrP��vY[Z�su|_HJPRY[HJx�`aKJM�l+f*Q<�!�OQrfRKtI gyQ�m+j�4(j6��l�L5cuQ&I�Kt`[fvUOG.-�{G4(j6��l�L cuQ&I�Kv`af�HJP K

c W�`�gyY 4"Qrx � K��tgRYa|rK Y[Z Z�H_gRW�PRK9HJZ�I]cuH��_K���PRKvI�Y(�tgRY[QrZ�f�Q���fRW�P�� H��vK%f gyH_gyKtf5� KJM s�M�fRQJY[`�c QrY[f(gyW�P K	��H_Z�I

S�H_gyKtP:1�W32<Kvf � KJM s�M P W�Z�Q��G��YaZ HJI�I�Y�gyY[QJZ gyQB��HJP(gyYagRY[QrZ�Y[Z�s gR~�KqfRW�P�� H��vK.KvZ�KvPRs_p x�W�I�sJKtgS���*W!��ghH*K g

HJ` MaU ������� � M l+f�H$�vQJZ�fRKtX&W�KvZ!�tK9gR~�KtpwHJPRK+g"p3��Y(� H_`[`ap c QrP K%�vQJc���`aKR2wHJZ�Iw~�K H |&Y[`�p���HJPyHJc KtgRKvP Y('vKtI

gy~�HJZ m+j�4(j���l�L�H)�!��PRQrH��h~�KvftM�l �_KtpDH��!��`aY(�vH_gyYaQrZ"� QrP*G.-�{G4(j6��l�L�c Q<I�Kt`[f%Y[fB��P QT|<YaI�Y[Z�s

H_gRcuQrf���~�KtPRY(�%��PRKtI�Y(� gyY[QJZ cuQ&I�Kv`af�SqYagR~�Kvf gRY[cuH_gyKtf�Q���fRW�P�� H��vK*f(ghH_gRKvfqY[c0��H�� gyYaZ�s$1�W32<Ktf.Q)��~�KvH_g U

c QrcuKtZ gyW�c]U	HJZ�I S�HzgyKvP*|_H��OQrP%xnK g"S�KtKvZ gy~�K `bHJZ�I f W�P�� H)�vK HJZ�I xnQJW�Z�I�HJP(p `bH prKtPvM L�~�Yaf9Yaf

H����vQrc0��`[YafR~�KtI KvY�gy~�KtP�gy~�P QrW�sr~ I�Y[P K*� gB�vQrW!��`[Y[Z�swSqYagR~ gR~�K H_gyc Qrf���~�KvP Y(� c Q<I�Kv`�QJP�gy~�P QrW�sr~

`bH_Z�I I�H_ghH]HJf fRY[c Y[`[H_gyYaQrZFf(p&f gyKtcuf%gy~�H_g���PRQT|&Y[I�K Q<�OKvPRH_gyYaQrZ�HJ`�Q��94"`[YaZ�K Ktf gyYacwHzgyKvf%Q���fRW�P�� H��tK

f gyH_gyKtf I�KvPRY�|rKtI � PRQrc Qrx�fRKtP |_H_gRY[QrZ�f%Q�� ��PRK��vY���YagyH_gyYaQrZ HJZ�I PyHJI�Y[H_gyYaQrZO� mqQ&I�Kv`a`�Ktg HJ`^M�U ��;<; Y��

} Y�gT�h~�Kt`[`�K g%HJ` MaU ��;<; ^�� M G.-�{G4�j6��l�L c Q<I�Kt`[f HJPRK Q�� gyKtZ PRW�Z H_gS�vQ HJP fRK sJPRY[I64"f��vHJ`[KtfF� �	; 4 � ;<;

��c��*gyQ � H��vYa`[YagyH_gyKF�tQrW!��`aY[Z�s]SqYagR~Dsr`aQrx�HJ`6HJZ�IDPRKvsJY[QrZ�H_`�Hzgyc Qrf���~�KvPRY��uc Q&I�Kv`afvM]o+QTS�Kt|rKtPvU

gy~�KvY[P KvZ�KtPRsJp 1�W32,��HJPyHJc KtgRKvP Y(' HzgyY[QJZ�f H_PRK g"p6��Y�� HJ`a`ap]x�HJf KvI QrZ f gRQrcuH_ghHJ`�HJZ�I H_KvPRQ&I�p&Z�HJc Y(�

�vQJZ�I�W!� ghHJZ!�tKE��PRYaZ!�vY���`[Ktf�I�Kt|JKv`aQ<�nKtIDHzg*c W!�h~,#�Z�KtP ��H_g��h~34"f�� HJ`aKvf�� �	; 4 ��; cL� M5->2�HJc���`[Kvf*Q)�

G.-�{G4(j���l�L f��h~�Kvc Kvf+Y[Z!�t`[W�I�KJ��gy~�K%L�I*d�cuQ&I�Kt`J4"x�HJfRKtIF\	HJZ�I]l�gyc Qrf���~�KvP K%L�PRHJZ�f�� KtP�j6�h~�Kvc K

� L�I*d�\
l�L.j!�0� V�HJc Y[sr`aY[Ktg gyY/HJZ�I G Q<Q&I�U ����� ^���d/KtgRKvPRf74�\
Y[I�HJPRI Ktg HJ`^M�U ����� X<� U
gy~�KE�6H_PRYbH_x�`[K

D"ZN#�`�gyPRH_gyYaQrZuN�H���H��tYag"p � �%D(N/��c Q&I�Kv`_� \	Y[HJZ�s9Ktg�HJ`^M�U ����� ^�� U gy~�K�N�Qrc c QrZ \/H_Z�I } Q&I�Kt`>� N�\/}"�

� k*H_Y�Ktg+HJ` M ��;<; Y<� U�HJZ�I�gR~�K N�H_gT�h~�cuKtZ�g \	HJZ�IFj<W�P�� H��vK%c Q<I�Kt`:� e*Qrf(gyKtP�Ktg+HJ`^M�U ��;�;<; � M



V

D"Z gyKtP��vQJc���H_PRY[f QrZ]Q���G.-�{G4�j6��l�L f��h~�KtcuKtf Y[fqH_ZFH�� gyY�|rK HJPRKvH Q)� PRKtfRKvHJP��h~ � GDQ&Q&I]K g+HJ`^M�U

����� ����d�YagRcwHJZ K g�H_`^M�U ������� ��o+KtZ�I�KtPRfRQJZ34(j<Kt`[`aKvPRf.Ktg+HJ` MaU ��;<; Y��1M D"Z gyKvP��vQrc0��HJP Y[f QrZ Q)� m+j�4(j���l�L

H��!��PRQ H��h~�KvfvU�Sq~�Ya`[K%`[KtfRfW�vQrc c QrZ�U�~�H |rK HJ`[f Q H��!�OK HJP KvIFYaZ]gR~�K%`[Y�gyKvPRH_gyW�PRK0���3~�HJZFK g H_`^M�U ����� V��

{�YaZ�I�`[YafR~ K g�HJ` MaU ��;<;�� �1M6o+QTS�K |rKtPvU3I�Kvf���YagyK*gR~�K�� H)�tgqgy~�Hzg+xOQJgR~ ��P KvI�Y��tg.fRW�P�� H��tK KtZ�KvP sJp�1�W32<Kvf

QT|rKtP9f Y[c Y[`[HJPqf�� H_`[KvftU � KtS f gyW�I�Y[Ktf*~�H |rK Y[Z gyKtP��vQJc���H_PRKvI G.-�{G4+H_Z�I m j�4�j6��l�L KtZ�KvP sJp"1�W32
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